
Chapter 8 Notes - Polygons and Area
Basic Geometry

Name^4
8.1 Classifying Polygons

Goal: Describe polygons.

Convex Polygon: a polygon in which no line that contains a

side of a polygon passes through the interior of the polygon
Q ^

Concave Polygon: a polygon that is not convex.These

/'fA\/t Jn" on themselves. ^1
Equilateral: a polygon where all ~*

congruent

are o a
Equiangular: a polygon where all Qj^\^

congruent

^ are A
Regular: a polygon that is both fM [At }UA1^1(AJL and

e/t^^^^C a

Decide whether the polygon is convex or concave.

C6nvc^ (jonca^ convex

Um^ Wac^t c<nc^\<

C(/nvo( C(?n&tv<- iioa(A\if.



^^0^
Decide whether the polygon is equilateral, equiangular, or regular.

-^ ,/'

+

\X+^7
ReoiouiAf £^aian6 ar E^t/iJtfi^^

udiftr b^i-^^r^ •^t r

Pj^UjLAF

Draw the polygon described.

a) Equilateral but not equiangular

c) Convex but not regular

J~i

e) A convex hexagon

The polygons are regular. Find the value of x.

a)x=JS_ b)x=.b)x=.

b) Convex and regular
crt-Q

+

d) A concave hexagon

^/\

c).- 10

x - 3
15

21,

15=x-3

'5x-4

(1 1x 2F
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8.2 - Discovering the Polygon Interior Angles Theorem

Name Picture with

Diagonals
Number of Sides Number of

Triangles Formed
Sum of Interior

Angles

Triangle 3 I 1^00

Quadrilateral ^ z ^(1^);3C^01

Pentagon
e> 3 3C^^WO°

Hexagon Q? 4 ^\^)'^tl)'

Heptagon -/ h 5(^^606

Octagon ^ LP (ji([%)--io'9y\

Nonagon ^ ^ -7((^:/Z6^|

Decagon

n-gon

10

r^

^

^z

<^([<3S)^Wot\

(n-D^
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8.2 Angles in Polygons

Goal: Find the measures of interior and exterior angles of polygons

Polygon Interior Angles Theorem: The sum of the measures of interior angles of a convex polygon with n

sidesisfr}-2)(?6

Find the sum of the measures of the interior angles of the polygons below.

a) -3U00 b) ^W

3

<-/ 2

(L1-7)W

3

^
2

(5-2) I TO

0 WO"

^
to

3-7

^ z

^'z^iyo

d) (WOb

Decagon

(10-Z)1<SO

e). c<00°
Heptagon

^'T^W

f). ^1(500

14-gon

(l^l^l^

Find the sum of the measures of the interior angles, then find mzA.

a) Sum: ?lPQ b) Sum: '7^0<
mzA=_l^_° m^A = 94&

€-_._ FB

74
A

x

115
c

1020

D

fly-olw2>uo

1280

120

D
138

X'
A

160&

c B

0 Sum: cl00c'
m^A=Ml_

c

960

B
1000

D132A Y
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Polygon Exterior Angle Sum Theorem: the sum of the measures of the exterior angles of a convex polygon is
^90

3
2

4

1

5

Find the value of x.

a) x. -10 b)x=x-^0 c)x»^l

100(3

0
x

110°
80s

)(+110+<S3+100'-3yo

83Q

x

70° 47Q

X" ^0

i0x + 4)°

f+^71^^,^+70^ 3^0
^< ^ /(po

8x0~

90 t^Y ^K^'-^^
li/K ^ 7^

Find the measure of an interior angle of the regular polygon.

a)Sum:5t/0°_ b) Sum: fO'KO"
one z= |n^'

('0^ \^' ^°
^

one /- ==135'

^-£)(^iWO
^

0 sum: M'
-M!one /-

do^WO7^
/o
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8.3 Areas of Rectangles and Squares

Goal: Find the area of rectangles and squares.

Area: the amount of t>)\A\ TC4JUC' covered by a figure

Area of a Square Area of a Rectangle

h
Ii

s

p
"a.A=_^

ft

b

A= bK

Find the area. Label your answer.

a)A= <?;6 -^^ b)A= 11^ in-z. C|A« ffl0 cm7-

10ft
4 in. 6cm

15 cm

8ft

A^?do)
(^A^^( f\--\<bi^

Sketch the figure and the find its area. Label your answer.

a) A square with side lengths of 4.25 ft. b) A rectangle with a base of 1.4 in and a height of 2.5 in.

A
\-zc>^

^-iAi r ^-^^
Picture:

b—d
A^i-^C^^ ^.Si^

l.^t <n

A.^.OIflP-l-2- A= ^.S J^
A gives the area of the rectangle. Find the missing side length. Label your answer.

a)b= 3 l<n b)h=^_3__F+_ c)h- 1 ^Yv^

b

4 in. h

9ft

h

20:cm

A = 1.2 in.2
i2--b^ b--3\z--\
TT

A = 81. ft2

^\"'^ ^^
^T ^

A=140 cm2
1^0--!^ h--^
"-^o^?



Find the dimensions of each rectangle.

Rectangle A Rectangle B

b= (JP h= ^ b=_lf_ hs_
Rectangle C

-^L h 5.

Find the area of the polygon made up of rectangles.

a,A. iN in2-
A-. °ii'8)--n
IS-.-7  ^2-

9 in.

3 in.

I Id

15 in,

c)A=_U5jvi-2-

11^

^5ni
• •

b)A:

Son

^ CM2'
2 cm

A-. 5(y>^c>
g,-. -7(!0)^0_

Tis

1 cm

4

11cm

A'.5Cl^s'30
g>:3C2^K)
i: 1(^^_

^

Each figure to the right is a square. Find just the shaded area.

A. 3^ <'+'z- OLttCr D •. -I" --^^
\^}^Y 0 : HL '- ^

$'>

7ft

4 ft

I



<

8.4 Area of Triangles

Goal: Find the area of triangles.

Height of a triangle: the ptV ()CfKl\C^ l^ V^ segment
from a vertex to the line containing the opposite side called the

*The height and the base must make a Y^\ (^Y\ ^ angle.e1

Area of a Triangle

K

A='/^bk

A triangle has a base of 11 and a height of 6. Label each triangle accordingly.

Ip[s
n

11 \ \

:(c
-r

11

Find the area of the triangle. Label your answer

a)A=iz CMZ b)A=4ii_cy)iz-

Bcmi

18 em

8em

/\--'/2(1^^) A-/^^

c)^-3^ m
2-

6m

12m

/\='/z-(lz)l^

A gives the area of the rectangle. Find the missing side length. Label your answer.

aih= 3 \r< b)b=_/lL£^Q
A - 1,5 m.2 - A =: 126 cm2

b
•

10: in.

|5^l/2(lo)k

-r^
v\-''2>

••

cih. -2- ?Y
A = 6 ft2

6ft

B

12U?-'/2.bC(^
i^-^^b
~(a ^

\)-'Z\

Ui--Yz^^
L?.'::l^
^
v\'-z

8



Use the Pythagorean Theorem to find the missing side, then find the area. Label your answer.

a)b=^.^ b)a= (^ c)x=_C^
>.'^z-A=_^M^_anii52'

a

A:

^\-}^^^
b--N..2-

A'-'^(Z2 .-£)('(')

A- V)U Uf\\^

^'z-^^^^02-
^1^1

A''/z(l^)(L(^>

A

s

/3.^ uni^1

x

^2+y2^^^
x^^.^

/\-.l/z.(^)(^.<0

Find the area of each compound shape.

,,A=M_cvY>'i'a)A

5

A-. Vz(<5)(^y-NO

^ D •• w^ = Jl.
6 cm

b)A-5n_^
9es»

J- t2™

-3t

^•.'/2-llZ)U-^--''2-
^ •. '/^l^)t^--^,,
i^'. i^c^ --,

'5^%

OA= ^m-z.

rra

n

Bm

^'. ^^(.^ \^
c=r. ^(<>^4t.

(p^

8m

d) A ^ ^m'̂

3m

7mi 4m

^''}^w^^
[: 3Ci) =_ji

-3S

9



8.5 Area of Parallelograms

Goal: Find the area of parallelograms.

Area of a Parallelogram Area of a Rhombus

gr
&

A= bh.

•^

A= ^dicli-L

Find the area of the parallelogram.

a)A^SlY\^ b)A: of'Lc -̂>

A--l(^)
12cm.

5m

A--iz(»'i)

c)A=12Q\/^
12yd

2-

17 cm

W yd

A^ICCIZ)

A gives the area of the parallelogram. Find the missing measure.

a) 1 ^

A = 63 m2
A

^l--*^

.^^^.
-Tim'2-a)A='

T
8m

1
14m

A--'/z(-8'yit^

b) <) ?+-
A =144 ft2

16ft

W^ |^h.
"IS (^

Vt^

b)A =10 "m-i.

B

A---/2(IC>N)(1^

c) II rjyv^

A = 55 c:a2

b

K @1

55--^>
"s ^

k>^l«

c)A ,-7Z f}-'1'

•
12ft

A-W iz)t^ 10



Find the area of each parallelogram.

a)A=_g_LtAlJtS^

J

1

ns iS
'•^

t M3 x

^

A'--^3)^

b)A^ Lfi u^\\'\^
+y

<(•

M

*^T

-ir
x

A'-U^^CP

c)A=? ^nit^r

II ~T

It 11
1 X.•

A:l^t^(.M^

Find the area of each compound shape.

a) A W^k-z-

6ft
m

ft

m

••
m

2ft

Z7: 2^)--IZ
/7-' 2^1^ =- fZ

2-c./

d) A =4(1 irt-^

5 R.

5

b)A=54m-2.

3m

10m;

3 m

^7; iocs)-so
; 'IT-C^^Y^

w

c)A=iio_oyi2"

dll

a
!

1^'.
^7-'

7 cn

W^)^Y^
i^-c-D -^ ^Ly

e)A: •^ \^

Mfc

i::
Sj 1

8 in.

4 in.

//•- ^/f5) ^^o
^\-. 4(^'_?0

Z7-- ^€)^o
-. '/2-^S^^6

so" 11

HO



8.6 Area of Trapezoids

Goal: Find the area oftrapezoids.

Complete each statement with always, sometimes, or never.

The bases of the trapezoid are 611V\ICA,V^ parallel.

The bases of the trapezoid are T t<-^^^ _ congruent.

The bases of a trapezoid are UJt lA.W.V 3 sides of the trapezoid.

The height of a trapezoid is ^pAl.-V^ VWt^ a side of the trapezoid.
The height of a trapezoid is (/t'JLV^lAV ^ perpendicular to both
bases.

Area of a Trapezoid

b.1
*"

h ;Y"

b
4.

A = ^f h. t^

Find the area of the trapezoid.

a) A 5kJnt

6 in.

Tin.
10 In.

b)A [36crYi
15cm

2

10cm

c)A=ll2ydz
17yd

8yd

11 yd

12 cm

t^ '/2(-1')(lAH<^ A'- >/^^6)(12tlSS) A'' 1/2-^11 ^

A gives the area of the trapezoid. Find the missing measure.

a)bi2i-m bi bi'-IQ ^
A = 1.8 m2 A = 56 ft12

7 m bi

h

5m

\t.^^^
\ ^ -- 'fe ^ (tf)
\V'b^

/:1

7 ft

6ft

^--l^(T)C^i+(^
£>(?--5.5^, t^

IU>'-b( +^

c) b i ^2,u ^
A = 342 yd2

b1

12 yd

31 yd

W--'kdi)^^
W--(s(y^b?>
9t- ^ ^'

11



Find the height of the trapezoid using the Pythagorean Theorem. Then find the area of the trapezoid.
a)h=_^_ ^ ^ b)h= ^1
A= Ms i/nits2'

20

15

9 &

^^^IS7-
h^l^

^l^\-€)(w^--W

Find the area of the composite figures.

D'. ^(^-- sz
^i: ^^11^ ^ti

-Tl^

b)A .Winz

[^3 -- 5t(^) ^ ^°
z^v '.V^) (is r(2) ^L

~^T

A=^M^H(^>7
25

34

m

V^^V'^'3^
h=2.^

A-'R2^Y^+^')^ZW

4ft

8ft

4ft

»i

5.8 ft ^M,

::il

^4.5 ft

14 ft

5 In

6inl

(j

»r

in

15m

13



8.7 Circumference and Area of Circles

Circle: a set of all points in a plane that are the same

C^W of the circle.

Goal: Find the circumference and area of circles.

, d'^ltU from a given point, called the

Radius: the distance from the L^U I \^\ _ to a point on the

circle

Diameter: the distance (AIA U 3 ^> the circle, through the center ^

Circumference: the distance ^irruncl the circle

ptrtmi^c 4 ^ ^^^

^3
Q^S^

..1. r*

0
r

?»

Central angle: an angle whose \J<LV T^-X is the center of the

circle

Sector: a region of a circle determined by two \ (W-l | and a part

of the circle

Circumference of a Circle Area of a Circle

c= STTT orC= TT^ A=TTT2.

Find the circumference of the circle. The find the area. Round your answer to the nearest tenth.

a)c=i2.t^in b)c=(M_W oc=^ycL
A=i2.Uin'2' A»JS6lLrn2- A=((I^.^Z

c''^
^w-' 2 in 1 1 cm

C--3-1T 11
A=1T-111

28 yd

^*

c-'^<^
A'-·rrlt/^

13



The area of the circle is given. Find the radius.

a)r= //ClTL b)r= IZ'^
A = SO cm2

50-^Cz
•7TL
[i6.^2
\i'

Find the area of the shaded region.

A = 452 in2

^--:

J^^^^T
r2

a)

6 t;.in

12cm

16cm

^^ O'.iuuz^^iq^
^O-t-O'.TTU7 -- I I-3^

ri^cn2

c)r-3/^
2A =28 ft

^---^r1
A-

^i T/F•2.

b)
r

12ft

A
A

p •. izd^/^/
0'. •n^:"^_l_

T3o.^ ^tz

Area of a Sector

ir<jts = Am A^ %ctoT C^
3W° ^W c^ CffC^L

Find the area of the sector. Round your answer to the nearest tenth.

a)A=3^h>)? blA^^Un7-

150°

5 m

)50 -Ji-
-y^^y

7 cm

1000

Y
(00 .
^iSO--rr/4-

c)A -/.(^

90°
3 ft

x_
-• -—^'-2.

^LQO

14


